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APPENDIX X 

Statistica ll  method s used in the thesi s 

Inn this appendix the statistical methods used in the studies presented 
inn the chapters 2, 3 and 4 are briefly described for those readers who 
aree interested in what happened but who are not familiar with the 
statist icall  techniques used. 

Thee meta-analysis, CHAPTER 2 

AA systematic review of the literature serves to integrate valid information 
andd to provide a basis for rational decision-making.1 Within the frame-
workk and central research aim of this thesis, this specifically meant identi-
fyingg valid elements for an intervention to prevent chronic disability 
duee to adjustment disorders. We evaluated preventive stress manage-
mentt interventions because there were no studies of the effectiveness of 
interventionss for work-related adjustment disorders. 
Thee term meta-analysis refers to the analysis of the results of indepen-dent 
studies.. Meta-analyses provide a numerical summary by statistical inte-
grationn of the results of these separate studies, and includes an index of 
thee combined probability of the obtained results, an average magnitude 
off  effect, and an estimate of the heterogeneity of significance levels and 
effectt sizes.2 The results of independent studies, rather than the respons-
ess of individual subjects, are the units of analysis. According to Glass,1 

whoo coined the term 'meta-analysis', this reflects a third level of analy-
siss to be distinguished from primary analysis and secondary analysis. 
Primaryy analysis is the original research which includes data collection, 
dataa processing, and publication of results, whereas in secondary anal-
ysiss the original data are re-analysed from either a different perspective 
orr with different techniques, mostly by a different investigator. 
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Thee growing popularity of meta-analyses is consistent with the recogni-

tionn of the need for systematic reviews of health care, in order to draw 

reliablee conclusions and to make valid decisions based on the l i tera-

ture .44 Together with other forms of systematic review, meta-analyses 

sharee a main advantage over t radi t ional, narrat ive reviews in that 

theree are explicit and strict rules and strategies for including, abstrac-

t ing,, weighting, and integrating the results of primary studies, an 

approachh which limit s bias.-"1 

Thee quant i tat ive approach has addi t ional advantages. First, more ac-

curatee and valid conclusions can be drawn from the heterogeneous 

resultss of original experimental studies. This can be i l lustrated with a 

fictit iouss example of 13 studies that evaluate the impact of interven-

t ionn A on effect B. In this example, only three studies (23%) favour 

thee assumption that A is effective, another three contradict this 

assumpt ion,, three studies tend to be positive but are not signif icant, 

andd four tend to be negative but are not significant either. From a 

qual i tat ivee view, the conclusion would be to doubt any effect of A on 

BB because the majority of studies failed to support this assumpt ion. 

However,, let us suppose that the effect sizes in this example were 

1.2,, 0.9 and 0.8 for the positive significant studies, -0.4, -0.3 and -

0.33 for the negative significant, 0.5, 0.4 and 0.4 for the posit ive non-

significantt (non-signif icant results due to small study populat ions) 

andd - 0 . 1, -0.1 and -0.2 for the negative non-significant studies. From 

aa meta-analyt ic point of view the strength of association is taken into 

account.. Computing the mean effect sizes of positive and negative 

findings,, in a for i l lustrative reasons simplified procedure and neglec-

tingg the level of significance, yields 0.7 in favour of the hypothesis 

andd only -0.2 opposed to it. This gives another evaluation of the 

effectivenesss of intervention A. 

Anotherr advantage of the quant i tat ive approach is that the effective-

nesss of different interventions can be compared by the effect sizes 

obta ined.. Whereas in classical, qual i tat ive reviews6" 11 the general 

findingg is that stress management interventions are effective, qual i-

tivee reviews provide only limited information on which type of inter-

ventionn is most effective and for whom. Quant i tat ive reviews can 

providee this information. Our meta-analysis, for example, revealed 

thatt cognit ive-behavioural intervent ions are on average twice as 
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effectivee as relaxat ion techniques. 

AA final advantage is that specific hypotheses can be tested in relation 
too study or populat ion features. For example, in our meta-analysis, 
exploratoryy analyses were performed to determine what moderator 
variabless (e.g. job character ist ics, preventive/remedial nature of 
interventions,, durat ion of t reatment) were related to the effectiveness 
off  the intervent ions. These analyses provide addi t ional knowledge 
aboutt the research domain which would otherwise not be avai lable. 
Evenn people crit ical of the method consider such studies as original 
research.12 2 

AA problem of meta-analyses is that studies with a relatively large 
numberr of outcome measures disproport ionately affect the results. 
Too counteract this problem, Rosenthal and Rub in1 ' proposed a 
methodd of comput ing a mean effect size in which the inter-correla-
tionn of outcome measures is taken into account.2 (PP4 5~4 7' Ln the meta-
analysiss presented in chapter 2, outcome variables were combined 
accordingg to this method for all analyses. This refinement of the 
meta-analysiss method creates a clear relat ionship with multi level 
analysiss described below, a method which also takes the variance on 
differentt levels into account. 

Thee cluster-randomised control led t r ia l , CHAPTER 3 

Twoo statistical techniques used in the trial are briefly discussed here, 
multilevell  analysis and survival analysis. Then some methodological 
aspectss of the study are discussed. 

MultilevelMultilevel analysis 

Thee data in the tr ial had a hierarchical, multilevel s t ructure: occupa-
tionall  physicians were randomised to and trained in the use of a 
guidancee strategy that should affect outcome variables at a pat ient 
level.. Patient randomisat ion is preferable but was not possible in this 
study.. On the one hand, occupational physicians could not be easily-
trainedd to provide two kinds of t reatment. On the other, company 
policyy prevented the randomisat ion of patients over occupat ional 
physicians.. The company considered interference in an established 
relat ionshipp between patients and occupational physicians to be 

131 1 



Appendix Appendix 

unacccprable.. Because of rhis multilevel s t ructure, outcomes at a 

patientt level could be influenced by characteristics at the occupational 

physiciann level and therefore could be cor re la ted.I 4 , l:*  For example, if 

certainn occupat ional physicians had more affinity with the experi-

mentall  method than their colleagues, they may be more enthusiastic 

andd conscient ious, which could influence the outcome at a patient 

level.. Ignoring the dependency of the observat ions on a patient level 

mayy lead to an overestimation or underestimation of the effect and/or 

significancee when data are analysed at a pat ient level. With multi-

levell  analysis, data can be analysed to take the 'hierarchical' structure 

off  the data into account. We therefore conducted multilevel analyses 

wheree possible, i.e. on the self-report-data at 3 and 12 months. 

SurvivalSurvival analysis 

Wee had two quest ions about absenteeism:' how long is the period 

betweenn the onset of the actual period of sickness leave due to an 

adjustmentt disorder and the moment of part ial or full return to 

work'' and 'how long is the period between work resumption and a 

potent iall  re lapse'. Basic to these questions is the evaluat ion of an 

intervall  between two events, as it is in studies researching the inter-

vall  between e.g. marr iage and divorce, diagnosis and death. Problems 

encounteredd with these research questions are that the event of inter-

estt {work resumpt ion, relapse, divorce, or death) may not occur for 

alll  subjects during the observation period, and that the observat ion 

periodd may not be the same for all subjects. This complex situation 

wass characterised with a fine sense of understatement in a former 

versionn (5.0) of the SPSS manual: "These compl icat ing factors elimi-

natee the possibil i ty of doing something s imple. "16 

Statisticall  techniques developed to counter these problems are called 

survivall  analyses, because the first appl icat ions concerned the esti-

mationn of lif e chances for pat ients with a diagnosed potential ly lethal 

diseasee such as cancer. Survival analysis is a collection of statistical 

techniquess for the analysis of data in which the outcomes of interest 

aree whether an event occurs or not and the time until an event 

occurs.. Most survival analyses consider a central problem of data 

analysis,, namely, censoring. In essence, censoring occurs when the 

survivall  t ime of an individual is not known exactly. In most cases 

132 2 



Appendix Appendix 

thiss concerns cases in which the ' terminal event" (work resumption or 
relapsee in our study) does not occur during the observation period. 
Butt it can also concern subjects wi thdrawing from the study, e.g. by 
changingg employer. 

Onee of the techniques used is the 'ac tuar ia l' method,17 more com-
monlyy termed 'lif e tables'. With this technique, the period of obser-
vationn is subdivided into smaller intervals, e.g. of a month or a week. 
Thee probabi l i ty of survival can be calculated for each interval. In 
essence,, this is a simple formula in which the number of subjects sur-
vivingg past the specified time is divided by the number of subjects 
includedd at the start of the observat ion period. The product of the 
estimatedd probabil i t ies of all periods is the overall probabi l i ty. 
Anotherr statistic that is much used is the hazard function, based on 
thee probabi l i ty of an event occurr ing (in contrast with the survivor 
function,, which focuses on the probabi l i ty that the terminal event 
doess not occur). When it is calculated as a limi t for time intervals 
approachingg zero, the hazard rat io gives the instantaneous potential 
perr unit time for the event to occur .18 Shortcomings of the actuarial 
methodd are that the subdivision in intervals is arbitrary and that the 
coursee of the survival curve within one period can only be est imated.17 

Thee Kaplan-Meier model is another technique for survival analysis. 
Thiss technique is not based on constructed intervals but departs from 
eachh time point that an event actually occurs. The Kaplan-Meier for-
mulaa for a survival probabi l i ty is limited to product terms up to the 
survivall  period specified. That is why it is often referred to as a 
'product- l imi t'' formula. A shortcoming of this method is that a 
potent iall  such as in the hazard rate cannot be estimated rel iably.17 

Kaplan-Meierr analyses were used in our tr ial to obtain means, medi-
ans,, and confidence intervals 

Thee Cox proport ional hazards regression model is a method with many 
advantages,, of which robustness is one. It is a regression model but it 
uses,, lik e survival models, the information of censored cases and it 
providess the primary information desired from a survival analysis, 
namely,, a hazard ratio and a survival curve. Shortcoming of this 
modell  is the assumption of propor t ional hazards, i.e. that the rela-
tionn (hazard ratios) between groups is stable over t ime, which is not 
alwayss the case. We used this model in our trial because it allows the 
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inclusionn of covariates in rhe model, which makes it possible to cor-

rectt for differences in baseline variables between intervention and 

controll  groups. 

Thee prognostic study, CHAPTER 4 

InIn the prognost ic study the same data set was analysed as in the clus-

terr randomised tr ial. However, whereas in the trial the effect of one 

factorr {the effectiveness of the intervention) was tested, in the prog-

nosticc study we wanted to know the predictive value of multiple fac-

tors.. For example, knowledge of whether older employees have a 

goodd prognosis and whether people with a full-tim e job and people 

wit hh many somatic complaints have a relatively poor prognosis could 

bee used to al locate the limited care resources available to those the 

mostt in need. Another option would be to adapt the intervention for 

relevantt subgroups. Identif ication of those employees who would 

benefitt most from the activating intervent ion could be used to better 

targett occupat ional health assistance. 

Regressionn analysis is the appropr ia te statist ical method to describe 

thee relat ionship between one outcome and a set of independent vari-

ables.. For each variable observed, values of the response variable are 

comparedd with predicted values obtained from models with and with-

outt the independent variable in quest ion.18 The most used regression 

modelss are multiple linear regression for dependent variables with a 

normall  d istr ibut ion, logistic regression for binary data, and Cox pro-

port ionall  hazards regression for survival data with censored cases. 

Wee used Cox proport ional hazards regression for survival data with 

censoredd cases in our trial to conduct survival analyses with inclu-

sionn of covariates to correct for significant differences in the baseline 

variabless between intervention and control groups in the analyses. In 

thee prognostic study, we used the model to identify predictors. To 

avoidd advantage of chance by capital isat ion on sampling errors we 

pre-selectedd variables for the Cox's proport ional hazards regression 

analyses.. We performed univariate Cox regression analyses with in 

separatee analyses each independent variable as a factor. Independent 

variabless associated with p<.20 in the univariate analyses were 

selectedd for the mult ivariate regression analyses. From a methodolog-
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